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Stress and Tone in the Phonology of Diuxi Mixtec!

Eunice V. Pixe and Jovy Oram

Summer Institute of Linguistics, Dallas, Tex.

Abstract, Each word in Diuxi Mixtec has a stressed syllable which is marked by a long
vowel, In addition to this stress, some words have a second stress. This second siress occurs
only on the last syllable of the word and is marked by intensity and by allotones of both high
and low tone. There is a contrast of high versus low tone, and there are allotones which
occur in relation to the presence versus absence ol word-{inal stress.

Introduction

The Diuxi? dialect of Mixtec? is of special interest in that there is a
contrast between words with one stress versus words with two stresses.
That is, each word has onc syllable with a long vowel, and in addition
there may also be stress on the word-final syllable (see ‘Stress and the

L A shorter version of this paper was presented at the Eighth International Congress of
Phonetic Sciences, Leeds, August 17-23, 1975.

? The town of San Juan Diuxi (consisting ol one village) is located south-southwest of
Nochixtlan, Oaxaca, Mexico. The principal informants were RoMAn PasLo Reves and
AMELIA pE MARTiAS, Both are residents of San Juan Diuxi. A neighboring town, Santiago
Tilantongo, consists of 25 villages and hamlets. The people of both towns say that they speak
‘almost the same’. About 5,000 people speak either the dialect of San Juan Diuxi, or the
‘almost the same’ dialect of Tilantongo. Concerning the town of Tilantongo, see SPORES
[1967].

3 For malerial on the verbs of Diuxi Mixtec, sec Kuiper and MerririeLD [1975]. For
material on personal pronouns, see Kuiper and Prokerr [1974]. For material on the
phonology of some of the other dialects of Mixtec, see Braprey [1970], Hunter and Prxe
[1969], PankraTz and Pixe [1967], Pixe and Cowan [1967], Pike and Smact [1974],
Pixr and Wistranp [1974], Pixe [1948].
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Phonological Word’). There is stress sandhi (see ‘Stress Sandhi’) as
well as tone sandhi (see “Tone Sandhi’).

Stress and the Phonological Word

Diuxi Mixtec has a contrast between words with only one stressed
syllable (i.e. words with a simple nucleus) versus words with two
stressed syllables (i.e. words with a complex nucleus).

Every word has a stressed syllable which is marked by a long vowel,
and that syllable coincides with the first syllable of a non-compounded
stem. (Throughout this paper we have indicated that stressed syllable
with a colon following the vowel. High tone s indicated with an acute
accent®; low tone is unmarked.) ki:tf animal, k"a:4 yellow, &4 ka fish,
tésa.:*ny old man.

Some words have a second stressed syllable which follows the first,
either contiguously, or noncontiguously. This second stressed syllable
is always in word-final position. It is marked by intensity and allotones
of both high and low tone (see ‘Tone Variants’). When the last
syllable is stressed, we have indicated it with an apostrophe: 24:°4
ashes, t0:’ta paper, BQ QR4 her lown.

The segmental phonemes include 18 consonants. The stops and
affricates are [t, d, &, k, kv, ?/. The [k/ and [k¥/ become slightly voiced
when following /n/ within a word. The fricatives are /B, 9, s, § %, b,
hv/. The voiced bilabial fricative /B/ is a rounded resonant when
following the long syllable. The voiced interdental fricative /8] is
voiceless when following /t/. The voiceless alveopalatal retroflexed
fricative [§/ has a voiced retroflexed affricate allophone when following
/n/ within a word. The voiced alveopalatal fricative /2] has a resonant
allophone when noncontiguously following the long syllable; it has an
affricate allophone when following /n/; it becomes a voiceless fricative
when following /t/. There are nasals /m, n, fi/, a lateral [/, and a
flap /r/. When following [n/, the flap is preceded by a voiced stop.
When occurring in word-final position, the consonants [n/ and [r] are
syllabic and carry contrastive tone.

There are six oral vowels /i, e, a, i (high central), o, u/, and the
corresponding nasalized vowels [i, ¢, a, i, 0, u/. The vowel [i] op-
tionally has a voiceless allophone when occurring prepause if following

4 The printers do not have available the sign for i with high tone. As a signal for this,
we have used uf as parallel to &, &, and 1].
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[¢] or [§]. The vowel [u/ when in phrase-final position optionally ends
with a lenis velar nasal closure.

For a more complete description of the segmental phonemes, see
Oraum and Pike [in manuscript].

The following words and phrases demonstrate contrast between
words with one stress versus words with two stresses: Puiiu one, Pui: iy
nine; nd6: 6 clean, nd6:’ 6 sugarcane; %4:§iré our (inclusive) gourd dipper,
70:8°r8 our (inclusive) kngfe; lu:el small, ku’¢l pig; ha:él kit the
animal is small, l0:&1 ?ii:ta the flower is small; *0:°0 na:’ma two pieces of
soap, PA:’0 tna:na fwo tomatoes.

Some words which end in a low-high tone sequence alternate be-
tween one and two stresses. For example: &ikvi:{ or &ikvi:’f fox,
la:pifiy or la:pi’fig her pencil, thvi:tifid or tk¥i:ti’fig her polato.

Each phonological word is composed of two or more syllables. In
words of more than two syllables, the syllables which precede the long
one are pronounced with medium speed, whereas non-stressed
syllables which contiguously follow the long syllable are pronounced
rapidly: tadi:’d8 jfather-in-law, Cilida:’4 bird, kitlaPi:’¢l a harmful
animal, h¥i:nikada I (polite) want more, nde:?afif?4sd4 Ae (man speak-
ing) sees me.

When a compound word is made up of two stems, the first stem
loses the length from its long syllable: kd:84 will do, Pa:’?4 good,
kadaPa :'*4 will write. If the first stem has a CVV or GV?V pattern, the
second syllable is also lost: §6:7°¢ foot, 86:776 ear, $e86:7°8 earring;
th:’4 father, 81:°06 brother or sister-in-law, tadi:’d6 father-in-law.

Tone

High tone contrasts with low tone. This contrast can be demonstrat-
ed by showing words with differing tone sequences as they occur after
the frame ®i:vi one: n4:fi4 chayote, tny:na tomato; ku:’¢ pig, Z4:°¢
knife; za:4 tongue, Z4.:1 maguey.

The following words are cited as they occur after ni¢:¢ were bought:
84k, fish, le:10 hats, ki:ti animals, ko:’16 turkeys, Fus’él knives.

The following words are cited as they occur after ni¢:er [ bought:
E4:ka fish, kii:ti an animal, ¥0u:"¢l a knife, kiu:’ti a pig, Oi: ki milk.

Other examples showing contrastive tone sequences: Zd:*aro our
(inclusive) chile, 4 :4ro we (inclusive) are passing; Oi:kofig tni:na she
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is selling tomatoes, O1:kofig 84 :Pmd she is selling cloth, h¥i:nifia thwi:ti she
wants potatoes, h¥i:ninh t{i:¢i she wants tadpoles, tk¥i:ti Z{:&i a dry potato,
thwi:ti lau:& a small potato.

When in isolation, especially in a calling context, there is occasional
alternation between the high high-stressed pattern, and the high-low
pattern: 8i:’0f or 81: 81 aunt.

There is no contrast of high versus low tone on a syllable, or on a
sequence of syllables, which occur between pause and a long-high
syllable. A syllable in that environment has mid-pitch, or perhaps
fluctuates between high and low. For example: tendd:ku broom,
fiyzd ka dust, igkangk : tuti the animals are not plowing.

Two-syllable words, when in isolation, have one of five different
stress-tone patterns: Pi:kd fiesia, 8i:°kd milk, le:la hat, ko:’l6 turkey,
&a:ku louse.

In certain contexts (see ‘Stress Sandhi’), two other stress-tone
patterns may occur. They are: (1) a low-low sequence with one stress:
Ba:’?4 ki:ti the amimals are good; (2) a low-low sequence with two
stresses: Pa:’®4 Fu: &l the knives are good.

The pattern high-low-stressed does not occur.

Tone Variants

A prepause stressed-high tone which is preceded by high usually
has a sharp downglide (?i:*fiy six), whereas there is no downglide on a
non-stressed high in that environment (*{:1iq thorn).

When a word-final stressed high syllable is preceded by a low tone,
the stressed high does not always downglide, but it is distinguished
from a non-stressed high since the non-stressed high has mid-pitch in
that environment: ku:’¥ pig versus lu:&f small. The allophonic down-
glide at the end of a stressed syllable contrasts with a high-low tone
sequence: li:*?{ rooster versus li:Pfi his (child’s) rooster.

A scquence of high tones hasallophonic downdrift when thesequence
ends with a non-stressed high: ?ui:i 24:¥ one gourd dipper, #4:k{ 1a:&
a small needle, nvi:fiviré our (inclusive) dry com. A sequence of high
tones does not have allophonic downdrift, however, (1) when the final
syllable has a stressed high tone: Puj:vi $0°8 one knife, 20:X'rd our
(inclusive) knife, and (2) when following a sequence of low tones:
di:ko 24:¥ gourd dippers are sold, 8i:ko ?i:t4 flowers are sold, (There is
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downdrift, however, when following a single low tone: le:ld mé:u
our (familiar) hat, n3¢:¢ ¢a:ka fish were bought.)

A word-final stressed high syllable, and a word-final non-stressed
high syllable with a consonant onset, have raised allotones when
preceding a word-initial low tone. In the following examples, the
second syllables have higher allotones than the first: p4:*?4 le:1a he
hat is good, P1:34 a:ka seven fish. A non-stressed high syllable without
a consonant onset, however, is not raised. That is, the second syllable
in the following example does not have a higher allotone: Pij:ij le: 1t
one hat.

A high tone has a raised allophone when preceding low tone
within a word: ti:¢{0a my avocado, Pui:i Ea:ka one fish.

When in analogous environments, the vocal vowel /if with high tone
is usually higher than the vowel /a/ with high tone. That is, the third
syllable of the first example is higher than the third syllable of the
second example: lu:éi t81:&1 the tadpole is small versus lu:di ¢4:ka the
Jish is small; the last syllable of the first example is higher than the last
syllable of the second: ka:Pny zu:&f the knife is big versus ka:ny ?i:t4
the flower is big. :

A prepause stressed low tone starts slightly higher than a preceding
long low tone, and ends with a slight downglide: Pui:’vi 8i:’ta nine
tortillas.

When prepause and non-stressed, a low tone is lower than a contigu-
ously preceding low tone: n3¢:¢ ki:ti animals were bought, ¢a:ka me:q
your (familiar) fish.

A non-stressed low tone (or a sequence of non-stressed low tones)
varies to mid when occurring between a long-low tone and a high tone.
In the following example the second syllable varies to mid: di:ko
ki:ti animals are sold. In the following example the second and third
syllables vary to mid: h¥i:njkada I (polite) want more.

There is a slight downdrift in a sequence of low tones when they are
preceding a long-low tone: kitlapi:’&f any harmful animal, Zolini:std a
Jorked stick.

When following pause, a non-stressed low tone, is slightly higher
than a following long-low tone: kupa:’4 noise.

The two words lome:ta bottle and 1u:i’4 is it small ? both have the
tone sequence low-low-high, but because of the contrastive placement
of the long-low syllable, the phonetic sequence of the first is mid-low-
high, whereas the phonetic sequence of the second is low-mid-high.

T

S,
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Stress Sandhi

Except in compound words (see “Stress and the Phonological Word’),
the stress which is marked by a long vowel is fixed, but word-final
stress may sometimes be lost from, and sometimes added to, the basic
form.

A word-final stressed syllable, which has a consonant onset other
than [?/, loses that stress when not prepause: t4 " tné medicine, ta:tng kvi: &
white medicine; G ¥4 seven. *0:¥4 &a:ka seven fish. On the other hand, a
word-final stressed syllable which has /?/ in the onset, or which has no
consonant onset, retains that stress even when not prepause: P
nine, i’ ki:ti nine animals; Ba:"?4 good, PA:’P4 Be:Pe the house is good.

When an enclitic is added to class A stems with a word-final stress,
the stress changes from the stem to the enclitic with high tonc:
2078 (A) knife, 2G:¢0°té his (woman speaking) knife; 20274 (A) stone,
#4: 01 his (child’s) stone. But stress does not occur on a clitic with low
tone: %0:&i Ais (child’s) knife.

When the same enclitic is added to class B stems, however, the stress
does not change to the enclitic: td:’tng (B) medicine, td: tnite his
(woman speaking) medicine; #0:4 (B) thread, 20:?41 his (child’s)
thread.

When stems which are low-high, or high-low, in the basic form, are
followed by a person marker with high tone, a word-final stress
optionally occurs on most person markers: le: 14 hat, le: 1w’ 74 or le:luiig
her hat; tkvi:ti potato, tk¥i:ti'té or tkwi:tité his (woman speaking)
potato, tBé:a squash blossom, tHé:a’l his (child’s) squash blossom (but there
is no final stress on le:luda my [polite] hat).

The possessors mé:{ Ae (child) and mé:q you (informal) acquire a
word-final stress when following a high-stressed-high noun: td:’tng
medicine, t4:tng mé:’{ his (child’s) medicine, ta:tng mé:’{ your (informal)
medicine.

Some adjectives acquire a word-final stress when following high
high-stressed-class B nouns: td:’tng (B) medicine + lu:&i small becomes
th:tng W08 a small bit of medicine; ti:’¢f (B) avocado + lu:i small
becomes t{:¢4 16’8 a small avocado. But the adjective kvi: ¥ white does
not acquire a word-final stress in that environment: td:tng kvi:d
white medicine. Adjectives do not acquire a word-final stress when
following class A nouns: 20:°¢ (A) Anife 4 lu:él small becomes Rt
14:¢i a small knife.




|

Diuxi Mixtec Phonology 327

Two-syllable nouns of class A with a word-final stress in the basic
form lose that stress when following class B words with a basic low-high
or high-high pattern: 8i:ké (B) is sold 4 24:°¢ (A) knife becomes &i: ko
2028 knives are sold; k&:>nty (B) large 4 20:°¢ (A} knife becomes
ka:Pny Zu:li the knife is large.

Tone Sandhi

This study of tone sandhi has been limited to (1) representative
frames preceding monomorphemic nouns, and (2) a few noun stems
plus bound person markers.

Sequences of Monomorphemic Stems (table I)

The basic form of a monomorphemic stem occurs in isolation and
also when following a high-high (class A) stem. In isolation two-
syllable words occur in five stress-tone pattern (see p. 328 below):
(1) high-high; (2) high high-stressed; (3) high-low; (4) low-high,
(5) low-high-stressed.

Frame ?uj:vi (A) one. Words when following this frame retain their
basic stress-tone pattern: &4:ka fish, 20:°¢l (A) knife, tA:’tnd (B) me-
dicine, 1i:°{ rooster, le:10 hat, ki:ti animal.

Frame k4:?nt (B) large (singular) becomes ka:”ny when between
pause and a noun, When following ka :nu, all the nouns (except those
with a basic high-low sequence) have a low-high tone sequence. That
is, a basic low-high sequence and a low-high-stressed sequence remain
unchanged: le:14 hat, 1i:’?f rooster; a basic high-high sequence and a
basic high-high-stressed sequence become low-high : ki: t{ becomes ki: t{
animal; t4:'tn4 (B) becomes ta:’tnd medicine, G:°¢ (A) becomes Zu:tf
knife (the word-final stress is lost); a basic high-low sequence remains
unchanged: éa:ka fish.

Frame 8i:ké is sold becomes 8i:ko when between pause and a noun.
When following 8i:ko all nouns (except those with a basic high-low
sequence) have a high-high, or high-stressed-high tone sequence. That
is, the basic tone sequences high-high and high-high-stressed (B)
remain unchanged: ki:t{ animal, t4:’tn4 (B) medicine; a basic high-
high-stressed (A) becomes high-high: #0:°¢ (A) becomes z{:¢f knife
(the tone remains the same but the word-final stress is lost); a basic
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Table I1. Noun stems plus person markers?

Stem Person markers
class fi3 class 84
Animal kirtd  (A) HHH LLH:® LLH
Knife za’¢ (A) HH’H HHL:® LLH
Hata le:1a LI’H LLH:® LLH
Potato tkwiiti (A) HIH HLH:® HLH HLIL:
Fish ¢d:ka (B) HLL HLH HLL:
Rooster I LHL LHL
Medicine tad:’tng (B) HHL HHL

! High tones has been indicated by H, the low tone by L.
* Alternate forms,

low-high becomes high-high and a basic low-high-stressed becomes
high-high-stressed: le: 1t becomes 1é: 1t hat; 1i:7?f becomes 1f :*?f rooster;
a basic high-low remains high-low: &4:ka fish.

Frame lu:¢i small (singular) becomes lu:& when between pause and
a noun, cxcept that it retains its basic form when preceding a basic
high-high, and a basic high-high-stressed (A) noun. When following
lu:8 o lu:¢i, all nouns begin with high tone, but some nouns acquire
an extra syllable and may have still another change. Thercfore there
are five different stress-tone patterns in this environment. For ex-
ample: lu:ti ¢4:ka the fish is small, lu:&i t4: tna (B) the medicine is small,
La:&i Mi:*?1 the rooster is small, lu:ei 16:1u the hat is small, lu:¥ kii: ti the
animal is small, In: 2Gu: i (A) the knife is small.

Frame k¢:’¢ four remains the same. Nouns following this frame
have a high-low or a high-low-stressed-high sequence. For example:
¢4 ka fish remains unchanged; le: 14 becomes 1é:1u Aat, ki:tf becomes
ki:ti animal, 20:°¢ (A) becomes %0:&i knife (with a loss of word-final
stress), td:’tnd (B) becomes tda:’tnd medicine, 1i:** becomes lfi:*?
rooster.

Frame ™:( fwwo remains the same. None of the nouns following this
frame retain their basic forms. For example: ¢4:ka becomes ¢a:ka
Jish, t4:°tng becomes ta:’tna medicine, le:1 becomes 16:1u hat, ki:tf

[ A
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becomes ki:ti animal, #0:°% becomes Z:¢i knife, 1i:°?1 becomes
lii:*?1 rooster.

Frame B4:"?4 good remains the same. All nouns following B4:’?4
begin with low. Only nouns with a basic low high or basic low-high-
stressed remain the same; other nouns become low-low or low-low-
stressed. For example: le:10 hat and 1iz’?i rooster remain the same,
¢4:ka becomes &a:ka fish, ki:t{ becomes ki:ti animal, 7078 (A) be-
comes Fu:’Ei knife, ta:’tng (B) becomes ta:’tna medicine.

Stems plus Person Markers (table II)

The basic forms of all person markers have high tone, but they
alternate to low tone when following certain noun stems, and they
become low when following certain other noun stems. Some noun
stems have tone or stress changes when preceding person markers.

The person marker -s fis (man speaking)® has an allomorph with
a vowel which is the same quality as the stem-final vowel. This allo-
morph occurs only when following a class A high-low stem: tkvi:tiis
his (man speaking) polato. Following other stems /s/ is used: &a:kas his
(man speaking) fish, ko:’l6s his (man speaking) turkey.

There is a large class (class fi4) of person markers which include:
-fi4y her, -y4 his (reverent), -té ks (woman speaking), -ré our (inclusive),
-t{ its (animal), -1 his or fer (child), -G your (familiar), -t my (familiar).

A person marker of class fi§ remains high when following stems
with the stress patterns: high-high, high-high-stressed (class A), low-
high, and high-low (class A). There are tone or stress changes in some
of the stems, however.

The low-high pattern becomes low-low and a person marker of
class fi4 optionally has word-final stress: le: 14 fAat, le:lufig or le:lu’fig
her hat.

The high-high patterns may stay the same, or optionally they
alternate to low-low: ki:t{ animal, ki:tird or ki:tird our (inclusive)
animal.

5 There is also the allomorph -sj which occurs when following the person marker -f
my (familiar), or - your (polite), as in ndukursj / ((amiliar) am looking for him (man speaking),
ndu:kunsj you (polite) are looking for him (man speaking). The person marker -tj ils (animal)
has an allomorph -t which occurs most frequently when following -té his (woman speaking)

as in hvi-njtét he (woman speaking) wants it (animal), and when following -t} animal as in
a:gitjt it (animal) bit it (animal),
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Stems with a high-low pattern (class A) stay the same, but a person
marker of class fi4 may optionally have word-final stress: tk¥: tit¢ or
tkvi:ti'té his (woman speaking) potato.

The tones of stems with a high-high-stressed pattern (class A) stay
the same, but the word-final stress is moved to a GV person marker:
2028 knife, 20:8°1r6 our (inclusive) knife, or optionally the person
marker has a low tone #11:¢iro our (inclusive) knife. Person markers of
class fi which do not have a CV pattern usually have low tone when
following high-high-stressed (A) stems: %68 his (child’s) knife, #11:¢fy
your (familiar) knife, 20:¢r my (familiar) knife.

The person markers of class fi4 have low tones when following the
stems with the stress-tone patterns: high-low (class B), low-high-
stressed, high-high-stressed (class B). For example: &4:ka (B) fish,
dd:kate his (woman speaking) fish; 1i:*®f rooster, li:?ifia her rooster ;
ta:’'tng (B) medicine, ta:tn4r my (familiar) medicine.

The other class of person markers (class 84) has only two members:
-04 my (polite), and -1 your (polite).

Person markers of class 34 become low when following stems with
the pattern high-high-stressed (B), and low-high-stressed:td:’tn (B)
medicine, t4:tn4da my (polite) medicine; 1i:’?{ rooster, 1i:?{8a my (polite)
reoster.

Person markers of class 84 remain high when following other stems
except that they alternate to low when following stems with a high-low
pattern: &a:ka fish, ta:kadd or ¢d:kada my (polite) fish; tk¥i:ti potato,
tkvi:tidd or tkwi:tida my (polite) potato. '

The stems of patterns high-high, and high-high-stressed (A), and
low-high, all become low-low when preceding a person marker of the
O4 class: ki:t{ animal, ki:tid4 my (polite) animal, %G:°¥ (A) knife,
Zu:tin your (polite) knife, le: 14 hat, le:1luda my (polite) hat.

Alternate Solution

Since mid pitches do occur with considerable frequency (see “Tone
Variants’), we considered analyzing the system as having the tones
high, mid, and low with only one stress, instead of our present analysis
of high and low tones with two stresses.

We rejected that solution for various reasons.

(1) A three-tone system would be nonsymmetrical. That is, of the
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nine possible tone sequences in two-syllable words, three would be
lacking. Specifically, in a prepause environment mid-high, mid-mid,
and low-low would be lacking. On the other hand, when considering
the system to have two tones and twostresses, all possible tone sequences
occur, and only the tone-stress sequence high-stressed-low is missing.

(2) In a sequence such as Zd:¥{ré our (inclusive) gourd dipper, the first
syllable would be high, the last would be mid, but the middle syllable
could be assigned to either tone.

(3) In a system with three tones and one stress, two glides would
have to be accounted for, namely, high-mid and mid-low.

Diuxi Mixtec is difficult to record consistently with a system of three
tones, since there is fluctuation between high-high and high-mid,
between mid-low and low-low, between a high-mid glide and extra-
high, ctc.

(5) If Diuxi Mixtec was considered to have three tones, more com-
plicated tone sandhi rules would be needed. For example, (a) high-
mid would become high-high in some environments, or would fluc-
tuate with high-high, and (b) a low-mid-low glide would become
low-low when not prepause.

Lusammenfassung
Akzent und Ton in der Phonologie des Diuxi Mixtec

Jedes Wort in Diuxi Mixtec hat eine akzentuierte Silbe, die durch einen Langvokal
markiert ist. Daneben haben manche Worter eine zweitc Hervorhebung. Diese zweite Be-
tonung betriflt nur die letzte Silbe des Wortes und ist markiert durch Intensitdt und
Allotone des hohen oder tiefen Tons. Es gibt einen Gegensatz von hohem zu tiefem Ton,
und es gibt Allotone, die entsprechend der An- oder Abwesenheit cines Akzents des Wort-
endes vorkommen,

Résumé
Accent et ton dans la phonologic du diuxi mixtec

En diuxi mixtec chaque mot a une syllabe accentuée qui est indiquée par une voyelle
longue. Beaucoup de mots portent en plus un accent secondaire, Celui-ci affecte toujours la
dernitre syllabe et est marqué par l'intensité et un alloton du ton haut ou du ton bas.
11 existe une opposition ton haut/ton bas et des allotons dont Papparition dépend de la
présence ou de 'absence d’accent final.
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